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Abstract:- DVB-T2 or DVB-NGH, are last and future generation wireless communication standards, for digital 
video broadcasting. They are using multiple-input multiple-output (MIMO) system in order to fully exploit the 
combine diversity and spatial multiplexing channel capacity. For this purpose Full-rate full-diversity (FRFD) 
space-time codes (STC) are used, but they presents high complexity and bit error rate in detection of received 
signals while using the list fixed complexity sphere decoding algorithm. Here a method is developed by using 
selective mapping (SLM) technique in order to further reduce the bit error rate in the reception of FRFD space 
frequency block codes (SFBC) in bit interleaved coded modulation (BICM) OFDM systems. 

Keyword:- Selective mapping technique, MIMO systems, space frequency block codes, Orthogonal frequency 
division multiplexing. 



I. INTRODUCTION 

Orthogonal Frequency Division Multiplexing is an FDM modulation technique for transmitting large 
amounts of digital data over a radio wave. OFDM works by splitting the radio signal into multiple smaller sub- 
signals that are then transmitted simultaneously at different frequencies to the receiver. Space-time coding is one 
of the main methods in order to exploit the capacity of multiple -input multiple-output (MIMO) channels 
[1].STC uses both time and spatial domains for coding data symbols. When this STC combined with OFDM it 
performs space frequency block coding (SFBC). This technique can been incorporated in last and new 
generation terrestrial and mobile digital video broadcasting standards. 

By using the low density parity check (LDPC) encoder symbols are converted into codewords. Then by 
SFBC block codes are formed, translated to the time domain and transmitted through several transmit antennas. 
This transmission scheme is usually combined with bit-interleaved coded modulation (BICM) giving good 
diversity results in a wireless communication link [2]. In order to achieve the full MIMO diversity -multiplexing 
frontier [3], the proposals for the future generations of terrestrial, portable and mobile digital video broadcasting 
standards, such as DVB-NGH, focus on the combination of both diversity and spatial multiplexing [4], [5] 
through full-rate full -diversity (FRFD) codes [6] . 

In the reception of FRFD codes detection of the signals will be difficult. In order to reduce the 
complexity of detection of received signals and bit error rate list fixed complexity sphere decoding (LFSD) 
algorithm is developed replacing the list sphere decoding (LSD) algorithm.lt performs a search over only a 
fixed number of possible transmitted signals, generated by a small subset of all possible signals located around 
the received signal vector. Here selective mapping technique along with this SFBC is developed in order to 
further reduce the BER. 

The paper is organized as follows: Section 2 discusses the brief overview of related work. Section 3 
describes the proposed method. Section 4 shows experimental results. Finally in Section 5 the conclusion and 
future scope is described. 

II. RELATED WORKS 

A. List fixed complexity sphere detection 
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Fig 1. Fixed-complexity tree search of a QPSK-modulated signal using a tree configuration vector of n = [1, 1, 

% 4]. 



The main idea behind the Fixed Sphere Decoder is to perform a search over only a fixed number of 
possible transmitted signals, generated by a small subset of all possible signals located around the received 
signal vector. This ensures that the detector complexity is fixed over time, a major advantage for hard ward 
implementation. In order for such a search to operate efficiently, a key point is to order the antennas in such a 
way that most of the points considered relate to transmit antennas with the poorest signal-to-noise (SNR) 
conditions. Antennas with higher SNR conditions are much more likely to be detected correctly, based only on 
the received signal. Figure 1 shows a hypothetical subset S in 4 transmit antenna, 4 receive antenna system with 
4-QAM constellations used at each transmit antenna. The number of points considered per level (i.e. transmit 
antenna) is tt 2 , 713,714) = (1» 1»2,4). In each level, the ni closest points to the received signal are considered 
as components of the subset S. LFSD is studied well. 

In order to limit the complexity and to facilitate the computation of soft detected symbols, a fixed- 
complexity tree-search style algorithm was proposed in [7] for spatial multiplexing schemes, coined list fixed- 
complexity sphere decoder (LFSD). The main feature of the LFSD is that, instead of constraining the search to 
those nodes whose accumulated Euclidean distances are within a certain radius from the received signal, the 
search is performed in an unconstrained fashion. The tree search is defined instead by a tree configuration vector 
[n . = 71-l, .......... Ti^] which determines the number of child nodes (rij)to be considered at each level. 

Therefore, the tree is traversed level by level regardless of the sphere constraints. Once the bottom of the tree is 
reached, the detector retrieves a list of Ncand candidate symbol vectors. 



III. PROPOSED METHOD 

A. Detection using LFSD 

Here fixed complexity algorithm is used. This is the existing system where bit error rate and 
complexity will be less. The basic structure of the LDPC-coded bit interleaved OFDM system is shown in 
Figure 2. 
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Fig 2. Block diagram of a LDPC-based SFBC MIMO transmission and reception scheme based on DVB-T2. 
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The bit stream is coded, interleaved and mapped onto a complex constellation. Next, a vector of Q 
symbols s is coded into space and frequency forming the codeword X, which is transformed into the time 
domain by an inverse fast Fourier transform (IFFT) block and transmitted after the addition of a cyclic prefix. At 
the receiver side, the prefix is removed, a fast Fourier transform (FFT) is carried out and the resulting signal Y of 
dimensions N x T can be represented mathematically as 

Y = HX + Z 

where H denotes the N xM complex channel matrix, X is any MxT codeword matrix composed by a 
linear combination of Q data symbols and Z represents the N x T zero-mean additive white Gaussian noise 
(AWGN) matrix whose complex coefficients fulfil CN( 0, 2a 2 ), being a 2 the noise variance per real component. 
The design of the codeword X will provide full rate when Q = MT, being T the frequency depth of the 
codeword. By taking the elements column-wise from matrices X, Y and Z, above equation can be vectorized as 

y = HGs + z 

Where y, s and z are column vectors. The matrix H is the equivalent NT xMT MIMO channel. The 
matrix G is the generator matrix for the SFBC such that x = Gs, where s corresponds to the symbol column 

vector 



B. Selective mapping 

In selective mapping sequences are generated my multiplying independent phase sequences with the 
original data and the sequence. Then the lowest noise sequence is chosen for the transmission. In this proposed 
system input are randomly generated and they will be bpsk modulated by space frequency block coding, block 
codes are produced. It will be converted from frequency domain to time domain by using inverse fast fourier 
transform (IFFT) and cyclic prefix will be added. Then by using SLM signal with minimum BER is selected for 
the transmission, as shown in the figure 3. Peak and Mean power will be calculated to find the signal to noise 
ratio of the signal. 
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Fig 3. Minimum BER signal selection using SLM in SFBC-OFDM systems for proposed system 
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Fig 4. SLM method used in OFDM systems. 
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Selective mapping method (SLM) is a kind of phase rotation methods. Phase -rotated data of the lowest 

BER will be selected to transmit. Data stream after serial to parallel conversion as X = [X^ ,X^_-^] T . 

Then phase-rotated data can be written as 



Each A v can be written as: 



After passing through IFFT 



k = 

Output data of the lowest BER is selected for transmission. SLM method effectively reduces BER 
without any signal distortion. SLM technique is shown in the figure 4. By this technique BER can be reduced 
compared to the original signal. 

IV. EXPERIMENTAL RESULTS 

A. Performance comparison between the original signal and proposed system 

The performance of the overall system has been assessed by means of the bit error rate (BER) after the 
SLM. The DVB-T2 parameters used in the simulations are: 16- QAM modulation, 80 carriers as IFFT size and 
1/4 of guard interval. The simulations have been carried out over a Rayleigh channel commonly used as the 
simulation environment for terrestrial digital television systems [8]. 
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Fig 5. Comparison between original signal and signal with SLM 

Figure 5 shows the comparison between original signal and signal with SLM. Here by using total 
carriers and guard interval the cyclic prefix to be added in the IFFT are calculated. And the input symbols are 
generated randomly by using the total carriers. Here mainly the power is considered. The peak and mean power 
are calculated from the signal power of the symbol. Then SNR is calculated by taking the ratio of the peak 
power and mean power. 

dan -> n l peak power 

SNR = 20 * log 

mean power 

Then the minimum value of original signal calculated and the output is obtained. Then bit error rate 
and signal to noise ratio are compared. In the output bit error rate and signal to noise ratio of proposed system is 
compared with the original one. And then can be concluded that the bit error is reduced by using the selective 
mapping technique in the proposed one than the original one from the output graph. 



V. CONCLUSIONS 

Multi-antenna transmission using FRFD codes increases the capacity allowing a higher data rate 
transmission with full diversity. But they result in high complexity in detection of received signals in digital 
video broadcasting. By using LFSD algorithm the complexity and bit error rate can be reduced, still there will 
be BER. Here SLM technique is developed along with the SFBC for further reducing the BER in reception of 
FRFD codes in the BICM-OFDM systems. Future works focus on the fourth generation DVB standards like 
DVB-NGH. 
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